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(54) ANTIBODY, GENE AND PRODUCTION OF CHIMERA ANTIBODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new gene coding H chain V region 
or L chain V region of an antibody capable of recognizing a structure 
containing sialic acid and fucose, and capable of recognizing a 
cancer-concerning antigen, useful for production, etc., of an antibody useful 
for a serodiagnosis of the cancer, etc. 

SOLUTION: This gene is a new gene coding H chain V region or L chain V 
region of an antibody capable of recognizing a structure containing sialic 
acid and fucose, capable of recognizing a cancer concerning antigen and 
useful for production, etc., of an antibody recognizing a structure containing 
sialic acid and fucose, an application, etc., of which to a serodiagnosis of the 
cancer are expected. The gene is obtained by producing hybridoma 2D3 by 
using an acidic glycolipid extracted from meconium as an immunogen, 
extracting mRNA from the cells by a conventional method, converting the 
mRNA to a cDNA, performing a polymerase chain reaction(PCR) by using 
the obtained cDNA as a template and further using a primer, and amplifying 
the DNA fragment coding H chain V region or L chain V region of the 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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1This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gene characterized by carrying out the code of the H chain V 
field or L chain V field of an antibody which recognizes the structure 
containing a sialic acid and fucose. 

[Claim 2] The gene to which structure containing a sialic acid and fucose is 
characterized by existing in an acid glycolipid in claim 1. 
[Claim 3] The gene characterized by extracting an acid glycolipid from a 
meconium in claim 2. 

[Claim 4] claims 1-3 — the gene characterized by carrying out the code of 

the array number 1 or the amino acid sequence of 2 in one of terms. 

[Claim 5] claims 1-4 — the gene characterized by what is expressed with 

the array number 1 or the base sequence of 2 in one of terms. 

[Claim 6] The H chain V field or L chain V field of an antibody characterized 

by what is expressed with the array number 1 or the amino acid sequence of 

2. 

[Claim 7] claims 1-5 — the process of the chimeric antibody characterized 
by inserting a gene given in one of terms in a chimeric antibody manifestation 
plasmid, cultivating the host who did the transformation by this plasmid, and 
collecting the produced antibodies. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gene of the antibody 
which recognizes the structure containing a sialic acid and fucose etc. 
[0002] 

[Description of the Prior Art] The antibody which recognizes the specific 
sugar chain which a cancer cell produces is used for the serodiagnosis of 
cancer (**** ratios, newest inspection two volumes, p1984 [ 61 or ]). cancer 
— immunity of the antibody which recognizes a specific sugar chain is 
carried out to a mouse etc. by using a cancer cell (Koprowski et al., Somatic 
Cell Genet, five volumes, p1979 [ 957 or ]), organization extract 
glycoconjugate (JP,2-104294,A), or a synthetic sugar chain (JP.3-280894.A) 
as an antigen, and it is produced by producing and monoclonaHzing a 
hybridoma. Thus, the monoclonal antibody obtained is characterized based on 
affinity with an antigen, and compatibility. 
[0003] 

[Problem(s) to be Solved by the Invention] Structure is similar to the sugar 
chain discovered on the cancer cell film, and the sugar chain which is 
discovered by the alimentary canal epithelial cell at a fetal period, and is 
discharged in a meconium is said to be the structure containing a sialic acid 
and fucose. Therefore, it is expected that the antibody which recognizes the 
structure containing a sialic acid and fucose will recognize the antigen of 
cancer relevance. Moreover, since the antigen with the sugar chain 
containing a sialic acid cannot disappear easily out of blood, as for the 
antibody which recognizes it, the application to serodiagnosis is expected. 
[0004] Therefore, this invention aims at offering the gene which carries out 
the code of the antibody which recognizes the structure containing a sialic 
acid and fucose. 
[0005] 
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[Means for Solving the Problem] this invention persons reached this 
invention, as a result of repeating examination wholeheartedly in view of said 
technical problem about the gene which carries out the code of the V field of 
the antibody which recognizes the structure containing a sialic acid and 
fucose. 

[0006] That is, this invention is a gene characterized by carrying out the 
code of the H chain V field or L chain V field of an antibody which recognizes 
the structure containing a sialic acid and fucose. Moreover, this invention is 
the H chain V field or L chain V field of an antibody characterized by what is 
expressed with the array number 1 or the amino acid sequence of 2. 
Furthermore, this invention is the process of the chimeric antibody which 
inserts an above-mentioned gene in a chimeric antibody manifestation 
plasmid, cultivates the host who did the transformation by this plasmid, and 
is characterized by collecting the produced antibodies. Hereafter, this 
invention is further explained to a detail. 

[0007] The gene by this invention is an object which carries out the code of 
the H chain V field or L chain V field of an antibody which recognizes the 
structure containing a sialic acid and fucose. As a sugar chain antigen 
containing a sialic acid and fucose, although for example, a sialyl-Lewis m 
antigen, a sialyl-Lewis x antigen, etc. are raised, it is not limited to these. 
These can be extracted from the flume crack and meconium by which 
structure is similar to the sugar chain discovered on the cancer cell film. 
There is especially no limitation in the approach of extracting an acid 
glycolipid from a meconium, and it should just adopt suitably the extract by 
various solvents, purification by the column chromatography, etc. as it 
[0008] There is no limitation especially as an antibody which recognizes the 
structure containing such a sialic acid and fucose, and it can prepare with a 
conventional method. If an example is given, the antibody which hybridoma 
2D3 of a publication produces to JP,2-104294,A can be illustrated. 
[0009] Although there is especially no limitation as a gene which carries out 
the code of the H chain V field or L chain V field of such an antibody, after 
extracting mRNA from the hybridoma which produces such an antibody, for 
example and changing into cDNA with a conventional method, it can prepare 
by amplifying the DNA by PCR etc. For example, as a gene sequence of the 
H chain V field of the antibody which hybridoma 2D3 produces, or an L chain 
V field, the base sequence expressed with the array numbers 1 or 2 can be 
illustrated. Moreover, as the H chain V field or L chain V field of the antibody 
which can presume the amino acid sequence of the H chain V field of an 
antibody, or an L chain V field from this base sequence, for example, 
hybridoma 2D3 produces, the amino acid sequence expressed with the array 
numbers 1 or 2 can be illustrated. The nucleic-acid array which carries out 
the code of the amino acid sequence furthermore expressed with the array 
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numbers 1 or 2 is also included in this invention. 

[0010] A chimeric antibody can be manufactured using the gene of such this 
invention. For example, what is necessary is to insert the gene of this 
invention in the plasmid which may discover a chimeric antibody, to carry out 
the transformation of the host by this plasmid, to cultivate the host and just 
to collect the produced chimeric antibodies. About these concrete 
conditions, there is especially no limitation and it can be performed with a 
conventional method. 
[0011] 

[Example] Although an example is hereafter shown in order to explain this 
invention to a detail further, this invention is not limited to these examples. 
[0012] Example 1 According to isolation JP,2-104294,A of 2D3 cell antibody 
gene, hybridoma 2D3 was produced by making into immunogen the acid 
glycolipid extracted from the meconium. RPMI With the mRNA extract kit 
(Pharmacia manufacture), mRNA of 2D3 cell was prepared and it changed 
into cDNA from 1x106 hybridoma 2D3 cells cultivated by 1640 (Gibco make) 
according to the conventional method. 

[0013] Next, this cDNA was used as mold, PORIME ball-race chain reaction 
(PCR) was performed using the base sequence of the oligonucleotide primer 
VH1BACK; array number 3 and the VHFOR2SAL1; array number 4, the DNA 
fragment which carries out the code of the V field of the H chain of an 
antibody was amplified, and it inserted in the plasmid pUC19 digested with 
the restriction enzyme Smal. On the other hand, this cDNA was used as 
mold, PCR was performed using the base sequence of the oligonucleotide 
primer VkappalBACK; array number 5 and the VkappalFOR; array number 6, 
the DNA fragment which carries out the code of the V field of the L chain of 
an antibody was amplified, and it inserted in the plasmid pUC19 digested with 
the restriction enzyme Smal. 

[0014] Example 2 The base sequence which carries out the code of V field of 
the H chain which carried out cloning, and the V field of an L chain was 
determined as the plasmid pUC19 produced in the decision example 1 of the 
base sequence of 2D3 cell antibody gene Using fluorescence DNA sequencer 
Model373A (Applied Biosystem) and a Taq die terminator cycle sequencing 
kit (Applied Biosystem). The amino acid sequence presumed from the base 
sequence and the base sequence concerned of V fields each of an H chain 
and an L chain is shown in the array number 1 and the array number 2, 
respectively. 

[0015] Example 3 It inserted in the chimeric antibody H chain manifestation 
plasmid pEdHCGI (refer to JP,8~51 995,A) which digested pUC19 which 
carried out cloning of the V field of the H chain produced in the production 
example 1 of a mouse Homo sapiens chimeric antibody with restriction 
enzymes PstI and Sail, and digested the DNA fragment after digestion by 
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restriction enzyme Sse8387I and Sail, and pEdHCG1-2D3 was built It 
inserted in chimeric antibody L chain manifestation plasmid pEdHCkappa 
(refer to JP,8-51995,A) which digested pUC19 which carried out cloning of 
the V field of the L chain produced in the example 1 with restriction enzymes 
PvuII and Bglll, and digested the DNA fragment after digestion with 
restriction enzymes PvuII and Bell, and pEdHCkappa-2D3 was built In 
addition, the plasmid used here is characterized by producing a mouse Homo 
sapiens chimeric antibody in a culture supernatant 
[0016] The transient manifestation in a COS cell was checked in the 
following procedures. pEdHCG1~2D3 and pEdHCkappa-2D3 with the calcium 
phosphate method, and culture supernatants were collected three days after. 
[ the COS cell ] The culture supernatant which performed same actuation 
without DNA and collected it was used as contrast The chimera antibody 
titer in the collected culture supernatant was measured. 
[0017] Measurement of the chimera antibody titer in a culture supernatant 
was carried out as the following, and was performed. 96 hole immuno plate 
which solid-phaseHzed anti-Homo sapiens IgG1 antibody was blocked by the 
phosphate buffered saline (PBS) containing 0.5%BSA. 100micro of culture 
supernatants I was added after washing a plate by PBS, and it put on the 
room temperature gently for 2 hours. The horseradish peroxidase (HRP) 
indicator anthHomo sapiens Igkappa antibody after washing a plate was 
added by PBS, and it put at the room temperature for 2 hours. The 
commercial color reagent (ABTS, Dainippon Pharmaceutical Co., Ltd. make) 
was added after washing a plate by PBS, and extent of coloring was 
measured with the commercial measuring device (microtiter plate reader 
MPR4i, TOSOH CORP. make). Consequently, it turned out that the about 40 
ng(s)/ml chimeric antibody is produced in a culture supernatant 
[0018] Example 4 It checked recognizing the structure where the COS cell 
culture supernatant liquid [ KOTORANSUFEKUSHON / supernatant liquid ] 
which was collected in the reactant example 3 to a sialyhLewis m antigen 
contains a sialic acid and fucose by the following actuation. The COS cell 
culture supernatant liquid which contains the culture supernatant and 
anti-T3 chimeric antibody of a COS cell which have not introduced DNA 
used in the example 3 as a contrast sample about 60 ng(s)/ml was used. 
[0019] 96 hole immuno plate which solid-phase-ized the sialyhLewis m 
antigen was blocked by PBS which contains BSA 0.5%. 100micro of culture 
supernatants I after washing was added for the plate by PBS, and it put on 
the room temperature gently for 2 hours. The HRP indicator anthHomo 
sapiens Igkappa antibody after washing a plate was added by PBS, and it put 
at the room temperature for 2 hours. The washing back ABTS was added for 
the plate by PBS, and extent of coloring was measured by 
microtiter-pre-Tori-DA-MPR4i. A result is shown in drawing 1 . an axis of 
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ordinate — the absorbance in 415nm — an axis of abscissa — the logarithm 
of the concentration (ng/well) of a sialyl-Lewis m antigen — a value is 
shown, respectively. A black dot shows a chimeric antibody among drawing, 
and a white round head shows contrast. Consequently, this chimeric antibody 
was combined with the sialyl-Lewis m antigen containing a sialic acid and 
fucose. 
[0020] 

[Effect of the Invention] It is possible to produce the antibody which 
recognizes the structure containing a sialic acid and fucose in large 
quantities by inserting in a chimeric antibody manifestation plasmid the gene 
which carries out the code of V field of the H chain of an antibody which 
recognizes the structure containing the sialic acid and fucose which are 
offered by this invention, and the V field of an L chain, and cultivating the 
host who did the transformation by this plasmid. 
[0021] 

[Layout Table] 

array number — die-length [ of one array ]: — mold [ of 345 arrays ]: — 
number [ of nucleic-acid chains ]: — double strand topology: — class [ of 
straight chain-like array ]: — cDNA to The mRNA origin cellular in: — 
hybridoma 2D3 array GTC CAG CTG CAG GAG TCT GGA GGA GGC TTG 
GTG CAA CCT GGA GGA 45 Val Gin Leu Gin Glu Ser Gly Gly Gly Leu Val 
Gin Pro Gly Gly 1 5 10 15 TCC ATG AAA CTC TCT TGT GCT GCC TCT 
GGA TTC ACT TTT AGT GAC 90 Ser MetLys Leu Ser Cys Ala Ala Ser Gly 
Phe ThrPhe SerAsp 20 25 30 GCC TGG ATG GAC TGG GTC CGC CAG 
TCTCCA GAG AAG GGG CTT GAG 135 Ala Trp Met Asp Trp Val Arg Gin 
Ser Pro Glu Lys Gly Leu Glu 35 40 45 TGG GTT GCT GAAATT TAT AAC 
AAA GCT GGT AAT CAT GCA ACA TTC 180 Trp Val Ala Glu He Tyr Asn 
Lys Ala Gly Asn HisAla ThrPhe 50 55 60 TAT GCT GAG TCT GGG AAA 
GGG AGG TTC ACC ATC TCA AGA GAT GAT 225 Tyr Ala Glu Ser Gly Lys 
Gly Arg Phe Thr He Ser Arg Asp Asp 65 70 75 TCC AAA AGT AGTGTC TAC 
CTG CAA ATG AAC AGC TTG AGA GCT GAA 270 Ser Lys Ser Ser Val Tyr 
Leu Gin Met Asn Ser Leu Arg Ala Glu 80 85 90 GAC GCT GGC ATTTAT 
TAC TGT ACC TCC CGG TTT GCT TAC TGG GGC 315 Asp Ala Gly He Tyr 
Tyr Cys Thr Ser Arg PheAla TyrTrp Gly 95 100 105 CAA GGG ACC ACG 
GTC ACC GTC TCC TCA GCG 345 Gin Gly Thr Thr Val Thr Val Ser Ser Ala 
110 115. 

[0022] array number: — die-length [ of two arrays ]: — mold [ of 318 arrays 
]: — number [ of nucleic-acid chains ]: — double strand topology: — class [ 
of straight chain-like array ]: — cDNA to The mRNA origin cellular in: — 
hybridoma 2D3 Array GAC ATT CAG CTG ACC CAG TCT CCA TCT TCC 
ATG TAT GCA TCT CTA 45 Asp He Gin Leu Thr Gin Ser Pro Ser Ser Met 
Tyr Ala Ser Leu 1 5 10 1 5 GGA GAG AGA GTC ACT ATC ACT TGC AAG 
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GCG AGT CAG GAC ATT AAT 90 Gly GluArg Val Thr He Thr Cys Lys Ala 
Ser GlnAsp IleAsn 20 25 30 AGG TAT TTA AGC TGG TTC CAG CATAAA 
CCA GGG AAA TCT CCT AAG 135 Ser Tyr Leu Ser Trp Phe Gin His Lys 
Pro Gly Lys SerPro Lys 35 40 45 ACC CTG ATC TATCGT GCA AAC AGA 
TTG GTA GAT GGG GTC CCA TCA 180 Thr Leu He Tyr Arg Ala Asn Arg 
Leu Val Asp GlyVal ProSer 50 55 60 AGG TTC AGT GGC AGT GGA TCT 
GGG CAA GAT TAT TCT CTCACC ATC 225 Arg Phe Ser Gly Ser Gly Ser 
Gly Gin Asp TyrSer LeuThr He 65 70 75 AGC AGC CTG GAGTAT GAA GAT 
ATG GGA ATT TAT TAC TGT CTA CAG 270 Ser Ser Leu Glu Tyr Glu Asp 
Met Gly He Tyr TyrCys LeuGIn 80 85 90 TAT GAT GAG TCTCCT CGG ACG 
TTC GGT GGA GGG ACC AAG CTG GAG 315 Tyr Asp Glu Ser Pro Arg Thr 
Phe Gly Gly GlyThr LysLeu Glu 95 100 105 ATC 318 He 106. 
[0023] array number — die-length [ of three arrays ]: — mold [ of 22 arrays 
]: — number [ of nucleic-acid chains ]: — single-strand topology: — nucleic 
acid besides class: of a straight chain-like array Synthetic DNA Array 
AGGTSMARCT GCAGSAGTCW GG 22. 

[0024] array number: — die-length [ of four arrays ]: — mold [ of 46 arrays 
]: — number [ of nucleic-acid chains ]: — single-strand topology: — nucleic 
acid besides class: of a straight chain-like array Synthetic DNA Array 
GGGGGTCGAC GCT GAGGAGA CGGTGACCGT GGTCCCTTGG CCCCAC 
46. 

[0025] array number: — die-length [ of five arrays ]: — mold [ of 24 arrays ]: 

— number [ of nucleic-acid chains ]: — single-strand topology: — nucleic 
acid besides class: of a straight chain-like array Synthetic DNA Array 
GACATTCAGC TGACCCAGTC TCCA 24. 

[0026] array number: — die-length [ of six arrays ]: — mold [ of 22 arrays ]: 

— number [ of nucleic-acid chains ]: — single-strand topology: — nucleic 
acid besides class: of a straight chain-like array Synthetic DNA Array 
GTTAGATCTC CAGCTTGGTC CC 22. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the reactivity of the chimeric antibody and 
sialyl-Lewis m antigen which were performed in the example 4. 
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1 9K#Al/te. 

[0014] H»l 2 2 D 3 |||8&tt££?CDtt2eE 
?ij©&5g 30 

mskmit-i'mbtc^^^i kpuc i 9tt?a-~> 

PbtcH mo V ftttRtf L IS© V fttt* 3 - F t 
IS^U?:. fjtDNA->-y>tMod e 1 3 73 A (7 

•tf-W i';U->-i'i>-»y+ v h (777-/ F 

xfA) £&fflL-i&£Uc„ H«atfL«©&v««© 

£. **i**iEWS# 1 StflEWS^ 2 fc^f „ 
[00 1 5] HJ5S0II3 v^x • t h*>5!Sft©f¥« 
IOt«l -CfWbfcHa©VfiB«4*o-->yi/fcp 40 

uc 1 9 ifflmsmp s 1 1 rvs a i i vmitb. m 

{t«©DNAHrtt*. fflRBSS s e 8 3 8 7 I RO'S 
a 1 I Vffiitbtc** ZV&HM&L?** 5 F p E d 
HCG 1 (4HW8 - 5 1 9 9 5#&fR#M) fCtfAl- 
-C. pEdHCGl -2D34«*0fc. HitWlTft 
HLfcLtt©V«i«*d'0-i>yi/A:pUC 1 9£IH 
l®g?^Pvu I IRUBs 1 1 irffiftU m<t&<DD 
NAIKK-*. «Bi*Pvu I IRtfBc 1 I "CftKb l> 
tc*Syff.WUm®7?Z.$ FpEdHC/c 
8-5 1 9 95#&«#JB> K»ALT. pEdHC* 50 



10-165184 

4 

-2D3 4UM8W:. fflCCTttfllOfc^as Ftt. 

[0016] COSfflST©-fitt^ii?:Ji(T©^ia-C 
ffgfSUc pEdHCGl-2D3MpEdHC/c- 
2D3£> U>i8#;l>^Ai£fc£9COSfflllSCC3 h 

Btt©»ff * DNA IRLTm >. BJR 0 fcS«J:»4» 
Itirffll»fc. H«0fcJg*±»*©*>5!n{ttli4 

[0017] ig«±«*©+^ vtn&mmmmTo 

*P< trtfofc. Ctt h I gGlt/tf*£!t!ibUc9 6 
ft-f Ay7*b- h£0 . 5%BSA*^tr'J>®|g«£ 
Sfttt* (PBS) VfUv fiitc. PBSr 

h *8fe»». fSH±?t 1 0 0 a 1 2 «ns 

mc&muc. PBsr-yu- F£st#$, s^^^f 

^;l^*->?-~k' (HRP) ttttftb h I g jtffiftgftl 
*.2B*|BiaH&-ClW0fc. PBSt?^U-F4ft»«. 
ifr«©&fiKSI (ABTS, AB#»3i (1*) SO fcflO 

U~M;-#-MPR4 j % jjry- (ft) g) -CilSL 
fc 0 *©***. lg*l±r»*tCi?^4 0 n g/m 1 ©=M 5 

[0018] HJfetRl 4 i^T U JU^ A 7s a tnJ¥/^©J5l£ 
tt 

Wtgf±iA^7Jl-KR0 ; 7 a -^%*tr«W.*BBI 

^SS^3 fffll^cD N A *j§A 1/ rt>i5cW>C O S tfflBS© 
IgftijfRD-mT 3 + > ^tAf*=fc^6 0 n g/m 1 Str 
COS«B«S±iS*ffll»te. 

[0019] j/ry;^i"f ^aCt«*Hfflffc^fc96^ 

U^7l/-F^0. 5%BSA^tyPBSr-7'a^ 
+>y?rtfofc 0 P B Sf^U- F«riJfc»ae«±» 1 

oo*e i ?r*nx.2B=!Fr a iSfi«ci-gL'fc <) pbs-c^u- 

HRP«S«Sh h I g KtSft£Jjn*2B#|ifl 
Sfir»gOfc. PB St/U- F4gfe^ABTS4 
flfli, ^fe©flS5rv^^a^-<'$-7 - lx- h y - 5T- 
MPR4 iraflEl/fc. tt*4rH 1 tc^r. «Jtt«4 1 
5 n m-COER^g*, titt«->7 »J JU^-Y X a JnMOiji 

a (ng/7iA) ©*H»«***i-e*i^"r. h*. a 

[0020] 

3-^*^«r«fifta8aw-s!S<*©Haov«jji*5«fcc; 

5X 5 FK#At/. S77^; F"C»J«E»Lfc7ii* 



(4) »1 0-165 184 

5 6 

[0 02 1] moWi : r#iK 

IE^iJS^ : 1 linomfA : c DNA t o mRNA 

i£?"J<Dg£ : 3 45 * jgfl fcJl^> : 'W:/y D3 

GTC CAG CTG CAC GAG TCT GGA OCA GOC TTC GTG CAA CCT GCA GGA 45 
Val Gin Leu Gin Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

TCC ATC AAA CTC TCT TGT GCT GCC TCT GGA TTC ACT TIT ACT GAC 90 
Ser Met Lys Leu Ser Cys Ala Ala Ser Gly. Phe Thr Phe Ser Asp 

20 25 30 

GCC TGG ATG GAC TGG CTC CGC CAG TCT CCA GAG AAG GGG CTT GAG 135 
Ala Trp Met Asp Trp Val Arq Gin Ser Pro Glu Lys Gly Leu Glu 

35 40 45 

TGG CTT OCT GAA ATT TAT AAC AAA GCT GGT AAT CAT GCA ACA TTC 180 
Trp Val Ala Glu He Tyr Asn Lys Ala Gly Asn His Ala Thr Phe 

50 55 60 

TAT GCT CAG TCT GGG AAA GGG AGG TTC ACC ATC TCA ACA GAT GAT 225 
Tyr Ala Glu Ser Gly Lys Gly Arq Phe Thr He Ser Arq Asp Asp 

65 70 75 

TCC AAA ACT ACT CTC TAC CTG CAA ATG AAC AGC TTG ACA GCT GAA 270 
Ser Lys Ser Ser Val Tyr Leu Gin Met Asn Ser Leu Arq Ala Glu 

80 85 90 

GAC GCT GCC ATT TAT TAC TCT ACC TCC CGG TTT GCT TAC TGG CGC 315 
Asp Ala Gly He Tyr Tyr Cys Thr Ser Arq Phe Ala Tyr Trp Gly 

95 100 105 

CAA GGG ACC ACG CTC ACC CTC TCC TCA GCC 345 
Gin Gly Thr Thr Val Thr Val Ser Ser Ala 
110 115 „ 

[0 0 2 2 ]E7U##: 2 h#PJ^- :B»K 

i£?ijO;g£ : 3 1 8 ffl&\<DWM : c DNA t o mRNA 

K?|J<D52 : $K e?R -fei^-f >: >W:/y F-V2D3 

GAC ATT CAG CTG ACC CAG TCT CCA TCT TCC ATG TAT GCA TCT CTA 45 
Asp He Gin Leu Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu 
15 10 15 

GGA GAG AGA CTC ACT ATC ACT TGC AAG GCG ACT CAG GAC ATT AAT 90 
Gly Glu Arq Val Thr He Thr Cys Lys Ala Ser Gin Asp He Asn 

20 25 30 

AGG TAT TTA AGC TGG TTC CAG CAT AAA CCA GGG AAA TCT CCT AAG 135 
Ser Tyr Leu Ser Trp Phe Gin Kis Lys Pro Gly Lys Ser Pro Lys 

35 40 45 

ACC CTG ATC TAT CCT GCA AAC AGA TTG CTA GAT GGG CTC CCA TCA 180 
Thr Leu He Tyr Arq Ala Asn Arq Leu Val Asp Gly Val Pro Ser 

50 - 55 60 

AGG TTC ACT GGC ACT GGA TCT GGG CAA GAT TAT TCT CTC ACC ATC 225 
Arq Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He 

65 70 75 



(5) 



ACC AGC CTG GAG TAT GAA GAT ATG GGA ATT TAT TAC TGT CTA CAG 
Ser Ser Leu Glu Tyr Glu Asp Met Gly He Tyr Tyr Cys Leu Gin 
80 85 90 

TAT GAT GAG TCT CCT CGG ACG TTC GGT GGA GGG ACC AAG CTG GAG 
Tyr Asp Glu Ser Pro Arp Thr Ftie Gly Gly Gly Thr Lys Leu Glu 



10-165184 
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270 



315 



95 



100 



105 



ATC 
He 
106 . 

[002 3 ] E5»J*# : 3 
K?iJ©ft<*:22 

AGGTSMARCT GCAGSAGTCW GG 
[0024] |H?<J§^ : 4 
EJ»J©S3 : 4 6 
SB?'J©§2 : mSt 

mm 

GGGGGTCGAC GCTCAGGAGA CGGTGACCCT GGTCCCTTGG CCCCAC 



318 



io*a©a: \ m%. 

22 . 

5Ktt©«: l*tt 
hJieay- : Ktttt 
IH^J©ffiH : ftb©&I£ 



J^DNA 



[002 5] ie?ij## : 5 
1S«J©S$:24 

ie?"j©M : en 

B2?>J 

GACATTCAGC TGACCCAGTC TCCA 

[0026] e$>j## : 6 

I2?"j©fi$ : 2 2 
i2?'J©3> : 

CTTAGATCTC CACCTTGGTC CC 
[01] HJ&SmTiTo/.:. «M5iattii/ TV)V)l<( + 



20*l*©&: l*ft 
★ E?|J©*1S : i<tl<D®WL 



r#py- : mm. 



46 „ 



24 „ 



JfiXDNA 



22 „ 



30* * a toMi ©JSJfctt £ jjVTei"?* &„ 



[01] 



E 




